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contaminants from the landfill were affecting the quality of water from domestic wells in the Banjo BranchHat-din Hollow valley. A preliminary study conducted by TDHE in 1987 showed that barium and methylethyl ketones were present in leachate discharging from the landfill (Moss, 1987) . A further study conducted by Garrnan and Fischer (1988) showed that shallow domestic wells in the valley are hydraulically connected to the landfill. On October 19, 1988 , the landfill was classified as an "inactive hazardous-substances site" by the Solid Waste Control Board of TDHE (T. Moss, oral cornmun., 1988) .
The preliminary studies conducted in 1987 and 1988 included only surface-soil and water samples. The migration of contaminated leachate from the landfill to streams in the valley and to the shallow and deep ground-water systems in the area was not defined. Landfills and other waste sites containing toxic materials 2 occur throughout Tennessee (Broshears, 1988) in areas such as Wayne County, where limestone rocks, sinkholes, and other karst features predominate. Federal, State, and local agencies were interested in further studies that could provide data essential for future regulatory activities.
The U.S. Geological Survey (USGS), as part of its water-resources investigations programs in Tennessee, conducts studies designed to define the hydrogeology of karst areas. The data from these studies can be used to better understand the processes governing surface-water and ground-water-flow systems at similar hydrologic settings in other states. Accordingly, in 1988, the USGS, in cooperation with the TDHE, Division of Superfund, initiated a comprehensive investigation of the hydrogeology near the Wayne County landfill. This report summarizes the data collected during the study.
DATA-COLLECTION ACTIVITIES
Data-collection activities during the project included the following:
1. Drilling of 16 shallow and deep wells. 2. Geophysical testing of the boreholes. 3. Development and testing of each well for determination of specific capacity and other aquifer properties. 4. Collection and analyses of water samples from each well drilled during the project, and from streams and seeps near the landfill. 5. Collection and analyses of samples of fish, benthic macroinvertebrates, and algae from the streams receiving leachate from the landfill. 6. Measurement of continuous discharge at a site on Banjo Branch downgradient from the landfill. 7. Collection and analyses of bottom-sediment samples at two sites.
The sites at which data were collected are shown in figures 1 through 6 and described in tables 1 through 9 (in back of report).
Test Well Construction
Sixteen test wells were drilled from March through June 1988. The wells were located on the ridge near the landfill and in Hardin Hollow (rig. 2). An air-rotary rig was used to drill a 9.25inch-diameter borehole to within 10 feet of the target depth interval. After installation of nominal 6-inch-diameter galvanized steel casing, the annular space was cemented to land surface. The wells were completed by drilling a 5.75inch-diameter borehole to total depth, and were left as open holes below the bottom of the casing. Well development was completed with air lifting, and water levels were measured as soon as hydraulic heads achieved equilibrium. The total depth, depth to water upon completion, the formations at which screens were installed, and other characteristics of each well are summarized in Miller, 1974.) of the logs is shown in figure 7 . The geophysical data are not published in this report because of its volume; the data can be inspected at the USGS offices in Nashville.
Water-Quality Data
Water samples were collected from selected test wells with submersible pumps and bailers according to methods described by Wershaw and others (1987) . Surface-water grab samples were collected at selected sites on creeks and seeps draining the ridge according to methods described by Skougstad and others (1979) . Field determinations were made of the pH, specific conductance, temperature, and alkalinity of each sample. The samples were analyzed at the USGS National Water Quality laboratory in Arvada, Colorado, using methods described by Skougstad and others (1979) , and Britton and Greeson (1987) . Determinations were made for principal anions and cations, nutrients, trace metals, and selected organic compounds.
Wells and Seeps
Water samples were collected from wells drilled on the ridge (wells l-5), and selected wells in the valley downgradient from the landfill (wells 6, 7, 10, 11, 13, and 16) (fig. 3 ). However, because of relatively low specific-capacity values and extreme depth to water of wells on the ridge, only one casing volume was removed before the samples were collected. At least three casing volumes were removed before collection of samples from wells in the valley. The results of the chemical and physical analyses of the samples are summarized in table 3.
Suface-waler Sites
Surface-water samples were collected from sites 17 through 20 and 22 through 29 ( fig. 4) (fig. 4) . The streamflow data are summarized in table 5.
Bottom-Sediment Analyses
Bottom-sediment samples were collected from a seep that forms Moser Branch (site 18, fig. 5 ), and from the sediment-retention pond downslope from the landfill (site 24, fig. 5 ). The sediment samples were analyzed for organic compounds, including chlorinated pesticides and polychlorinated biphenyls (PCB's). The results of the analyses are summarized in table 6.
Biological Data
Benthic invertebrate samples were collected in June 1988 from eight sites and in July 1989 from six of the previous sites ( fig. 6 ). Samples of fish and algal communities were collected in July 1989 at six of the eight sites. The benthic invertebrate samples were collected with a 210-micron mesh according to methods described by Britton and Greeson (1987) . The fish samples were collected using a backpack electric fishing unit. The benthic macroinvertebrate and the algae samples were analyzed at Austin Peay State University. The fish tissue analyses were performed by the Mississippi State Chemical Laboratory. Tissue samples from whole fish were analyzed for occurrence and concentration of organochlorine pesticides and gross PCB's. Non-quantitative algal samples were collected by scrapping rocks from streambeds. All organisms were identified to species whenever possible. * Station numbers provide a unique E-digit number for each well, based on geographic location. The first 6 digits denote degrees, minutes, and seconds of latitude; the next 7 digits denote degrees, minutes, and seconds of longitude; and the last 2 digits, assigned sequentially, identify the well within a l-second grid.
b A "downstream order" system is used to identify surface-water stations. The complete number of each station such as 03594139.. . . , which appears just to the left of the station name, includes the 2-digit part number "03" plus the multi-digit downstream order number "594139...." This downstream numbering system is used in most cases; however, in some cases latitude and longitude numbers are assigned to hydrologic stations and partial-record stations as a means of identification. 
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